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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 14 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

The term "approximately" in claim 14 is a relative term which renders the claim 
indefinite. The term "approximately" is not defined by the claim, the specification does 
not provide a standard for ascertaining the requisite degree, and one of ordinary skill in 
the art would not be reasonably apprised of the scope of the invention. The examiner is 
unable to determine what range, approximately 100 falls into. Is 110 approximately 115 
or how about 150? Thus the examiner will interpret this claim for the remainder of the 
action as simply requiring that there is some range for the histogram. 

Ciaim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graliam v. John Deere Co,, 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 
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1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claims 1 - 5, 11, and 15-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Uppaluri (6,466,687) in view of Heuscher (5,396,418). 

In regards to claim 1, A method for processing a computed tomography image 
comprising the steps of: obtaining a computed tomography image of a lung of a subject 
[with contrast agent administered to the subject so as to affect said image], said image 
being comprised of pixels respectively having gray scale values associated therewith 
(col. 4, lines 13 - 22); determining pixels representing pulmonary parenchyma in said 
image, as pulmonary parenchyma pixels (col. 4, lines 36 - 43; col. 18, lines 6-18); and 
generating a processed image by presenting said pulmonary parenchyma pixels in false 
colors and presenting remaining pixels in said image in said gray scale values (col. 20, 
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lines 8-17; col. 21, 52 - 65: By overlaying the colored image onto the gray scale 
image Uppaluri is accomplishing this step.). 

Uppaluri is silent on the issue of contrast agents. However it is well known in the 
art as shown by Heuscher (coL 7, lines 50 - 62) to use a contrast agent with a CT 
system to bring out vessels in the image. 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to use a contrast agent (as taught by Heuscher) in the method 
disclosed by Uppaluri. By using a contrast agent blood vessels will be brought out in 
the image which will let Uppaluri more easily identify the blood vessels. This will 
simplify the classification process. 

In regards to claim 2, A method as claimed in claim 1 wherein the step of 
determining the pulmonary parenchyma pixels comprises applying a contour finding 
algorithm to said image and thereby separating said pulmonary parenchyma pixels from 
said remaining pixels (col. 4, lines 36-63). 

In regards to claim 3, A method as claimed in claim 1 wherein each of said pixels 
in said image has an HU value associated therewith, and comprising determining said 
pulmonary parenchyma pixels, together with pixels representing bronchia and vessels, 
based on said HU values, and removing said pixels representing bronchia and vessels 
from said pulmonary parenchyma pixels (coL 18, lines 5-18; col. 21, line 66 - col. 22, 
line 10: CT images are measured using HU values. The grey scale images represent 
HU values in the image. The image areas are classified based on the grey scale 
values.). 
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In regards to claim 4, A method as claimed in claim 3 wherein said pulmonary 
parenchyma pixels and said pixels representing bronchia and vessels comprise a 
totality of pixels, and comprising removing only a portion of said totality of pixels which 
does not exceed a predetermined maximum percentage of said totality of pixels (col. 21, 
66 - col. 22, 10: As classification groups can be removed from the image, amongst 
those groups is broncho-vascular, the bronchia and vessels can be removed. As only 
the pixels labeled as broncho-vascular are removed only a portion of the total pixels are 
removed, with the maximum number of pixels being the number of pixels which are 
labeled broncho-vascular). 

In regards to claim 5, A method as claimed in claim 4 comprising classifying the 
removed pixels as invalid pixels (col. 18, lines 5-18; col. 21, line 66 - col. 22, line 10: 
By classifying the pixels as broncho-vascular is the same as classifying them as invalid 
pixels.). 

In regards to claim 1 1 , A method as claimed in claim 5 comprising superimposing 
said pulmonary parenchyma pixels presented in false colors on said pixels presented in 
gray scale values, and replacing any pixels classified as invalid with corresponding 
pixels of said image in gray scale values (col. 21, line 66 - col. 22, line 10; col. 21, 52 - 
65: Uppaluri discloses that the color image can be overlaid onto the gray scale image. 
Uppaluri also teaches that parts of the color image can be removed. However Uppaluri 
never explicitly teaches that both operations can be performed together. It would have 
been obvious to one having ordinary skill in the art to combine these two operations. 
Thus when the invalid pixels are removed the gray scale image below would be seen. 
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Allowing the user to combine functions will allow the user to get a better understanding 
of the image and possibly allow the user to better diagnose the patient.). 

In regards to claim 15, A method as claimed in claim 1 comprising obtaining a 
plurality of computed tomography images of said lung comprising, in combination, 
volume data from said subject, and for each of said images in said plurality of images, 
determining said pulmonary parenchyma pixels and generating a processed image 
wherein the pulmonary parenchyma pixels are presented in false colors and wherein the 
remaining image regions are presented in said gray scale values (col. 4, lines 23 - 28). 

In regards to claim 16, A method as claimed in claim 15 comprising conducting a 
multi-planar image reconstruction of said volume data comprised of said plurality of 
images (col. 4, lines 23 - 28; col, 22, lines 55 - 62: Uppaluri states that the method can 
be performed on a set of images which are combined into one 3D image.). 

In regards to claim 17, Uppaluri discloses processing a CT image to bring out the 
pulmonary parenchyma. However Uppaluri does not disclose subtracting a contrast 
agent-enhanced image from a none contrast agent-enhanced image. 

Heuscher discloses subtracting a reference CT image which does not use a 
contrast agent from a contrast agent enhanced CT image in order to better detect blood 
vessels. 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to perform a subtraction operation between an enhanced CT image 
and a reference CT image. By performing this operation blood vessels can be better 
displayed for a physician to diagnose the lungs. 
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In regards to claim 18, claim 18 is rejected for the same reasons as claim 1. The 
argument similar to that presented above for claim 1 is applicable to claim 18. Claim 18 
distinguishes from claim 1 in that it lists system parts. These parts are seen In Figure 
13 of Uppaluri. The image input device is a scanner. 

In regards to claim 19, claim 19 is rejected for the same reasons as claim 17. 
The argument analogous to that presented above for claim 17 is applicable to claim 19. 

In regards to claim 20, A computed tomography apparatus as claimed in claim 18 
comprising a user interface, including said display, connected to said processor, said 
user interface having an actuatable operating element for implementing the 
determination of pixels representing pulmonary parenchyma in said image and the 
display of said processed image (Figure 14 is an example of the user interface.). 

In regards to claims 21 - 23, claims 21 - 23 are rejected for the same reasons as 
claims 18-20. The argument analogous to that presented above for claims 18 - 20 is 
applicable to claims 21 - 23. 

7. Claims 6-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Uppaluri as modified by Heuscher as applied to claim 5 above, and further in view of 
Wood (5,351,305). 

In regards to claim 6, Uppaluri (as modified by Heuscher) does not disclose a 
smoothing operation on the pulmonary parenchyma. Uppaluri does teach of classifying 
tissue and thus performing an operation on only some of those classified groups would 
have been obvious. 
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Wood discloses (col. 3, line 65 - coL 4, line 19) performing a smoothing 
operation on a CT image using a smoothing filter. 

therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to perform a smoothing operation (as taught by Wood) on the 
pulmonary parenchyma identified by Uppaluri. Smoothing operations remove noise. By 
removing noise the user will not be confused by small random noise dots when 
performing a diagnosis. 

In regards to claim 7, A method as claimed in claim 6 comprising conducting a 
sliding averaging of said pixels in said region containing said pulmonary parenchyma 
pixels as said smoothing operation (Wood: col. 3, line 65 - col. 4, line 19: A sliding 
average is what Wood performs. A filter moves over blocks of 1 1x1 1 pixels performing 
a smoothing. This is a sliding average.). 

In regards to claim 8, A method as claimed in claim 6 comprising selecting only a 
plurality of pixels, from among said pixels in said region containing said pulmonary 
parenchyma pixels, for smoothing in said smoothing operation (Wood: col. 3, line 65 - 
col. 4, line 19: An 1 1x1 1 pixel block is away of selecting only a plurality of pixels.). 

In regards to claim 9, A method as claimed in claim 8 comprising identifying a 
middle pixel in said plurality of pixels selected for said smoothing operation, and 
conducting said smoothing operation by generating an average value of said plurality of 
pixels selected for said smoothing operation, referenced to said middle pixel (Wood: col. 
3, line 65 -col. 4, line 19). 
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In regards to claim 10, A method as claimed in claim 9 comprising designating a 
minimum proportion of valid pixels among said plurality of pixels selected for said 
smoothing operation, and setting said middle pixel to an invalid status if said minimum 
proportion is not reached (Wood: col. 3, line 65 - col. 4, line 19: Any smoothing filter 
which is moved across an image area will eventually reach an edge of the image area. 
At some point, most likely when the middle pixel is past the edge it will be marked 
invalid and the rest of pixels under the filter will not be smoothed.). 
8. Claims 12 - 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Uppaluri as modified by Heuscher as applied to claim 1 above, and further in view of 
Krauss (5,253,281). 

In regards to claim 12, Uppaluri teaches (col. 6, lines 34 - 42) that a histogram 
can be used to window the parenchyma pixels. However Uppaluri does not disclose 
performing a windowing operation on the gray scale. However Uppaluri teaches (col. 
21 , lines 2-5) that the contrast can be changed on the gray scale image. 

Krauss teaches (col. 1, lines 43 - 47) that a gray scale x-ray image can be 
windowed to display the full brightness range. 

Therefore it would have been obvious to one having ordinary skill in the art at the 
time of the invention to perform windowing (as taught by Krauss) on the gray scale 
portion of the image in the method disclosed by Uppaluri. Performing this adjustment 
will allow the gray scale image to fully utilize the range of gray scales, thus brining out 
more detail for the physician to see. 
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In regards to claim 13, A method as claimed in claim 12 comprising windowing 
the pulmonary parenchyma pixels presented in false colors dependent on a histogram 
of said pulmonary parenchyma pixels (col. 6, lines 34 - 42). 

In regards to claim 14, A method as claimed in claim 13 wherein said histogram 
has a center of gravity, and employing said center of gravity as a central value in said 
windowing of said pulmonary parenchyma pixels, and setting a width of a window in 
said windowing of said pulmonary parenchyma pixels to a fixed value of approximately 
100 HU (col. 6, line 35 - col. 7, line 68: Every histogram relies on finding a "center of 
gravity" and pixels that fall within a certain distance of this center to identify regions.). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher L, Lavin whose telephone number is 571- 
272-7392. The examiner can normally be reached on M - F (8:30 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mancuso Joseph can be reached on (571) 272-7695. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Christopher Lavin ^.^^---^ 




